Introduction
Dyspnea refers to difficulty in breathing, and short and shallow breaths. This sign is seen in numerous diseases due to pulmonary, cardiac, metabolic and neurological causes. Among cardiac causes, heart failure is considered the main cause of dyspnea (1) .
Cardiac failure is a clinical syndrome associated with a set of symptoms (dyspnea, and fatigue) and signs (edema and rales). Common causes of cardiac failure include: myocardial infarction, ischemic heart disease, hypertension, valvular heart diseases, and cardiomyopathy (2) . Among uncommon causes of heart failure, endocrine disorders such as Cushing's syndrome can be cited. Cushing's syndrome can present itself in less common forms such as dyspnea due to heart failure. Cushing's syndrome's cardiovascular complications usually occur due to hypertension, end organ damage such as left ventricular heart failure, diastolic and ischemic myocardial heart failure, which are rather seen in chronic cases of the disease and are often irreversible (3).
Transient heart failure in patients with Cushing's syndrome, due to adrenal adenoma, has been reported in a number of patients. In this case report, a patient is introduced who presented to emergency department with severe dyspnea (FC III), and was ultimately diagnosed with Cushing's syndrome after work up. Three months after treatment of Cushing's syndrome, dramatic improvement was observed in this patient's cardiac function.
The case
The patient is a 35-year-old male, with a history of alcohol use, complaining of edema of the limbs and dyspnea in routine activities (FC III) within the previous 20 days. Patient Given the above results, diuretics and ACE inhibitor were started for the patient. Moreover, adrenalectomy was also performed on the patient. Three months after surgery, cardiac EF showed a significant improvement in echocardiography.
Discussion
Cushing is a rare disease with incidence rate of 1 to 2 cases in every 100,000 people annually. Cushing's syndrome mostly appears as a set of non-specific signs and symptoms including obesity, diabetes, diastolic blood pressure, hirsutism, and depression. Therefore, clinical examination should be considered in suspected cases. Specific signs of Cushing's syndrome include fragile skin, frequent skin bruising, purple skin striae, and signs of proximal myopathy. Additionally, cardiovascular signs of Cushing's syndrome include: hypertension, hypokalemia, and atherosclerosis.
To diagnose Cushing's syndrome, after ruling out exogenous causes (medication history), screening tests are performed, including 24-hour urine free cortisol test and overnight 1 mg dexamethasone test. With positive screening test results, further diagnostic tests are used, including low dose dexamethasone test, and if confirmed, etiologic investigation is carried out by measuring plasma ACTH (3). Below, a few studies on Cushing's syndrome in patients with heart problems are reviewed, in which, after treatment of underlying causes, normal cardiac function was resumed.
Only a few studies have been conducted with regards to cardiac function in Cushing's syndrome. However, in a study by De Leo et al., cardiac function was evaluated in patients with untreated Cushing's syndrome, and it was suggested that impaired LV filling could present following abnormal left ventricular geometry and increased LV mass; this also accompanies a slight increase in wall thickness and diastolic dysfunction in left ventricle. However, ventricular EF and systolic function remain intact. Recently, two-dimensional speckle tracking strain imaging technique has shown a significant improvement in LV structural and function abnormalities in Cushing's syndrome following serum cortisol level correction. Following treatment, a substantial decrease in LV mass and wall thickness in combination with normalized diastolic left ventricular function in patients with Cushing's syndrome were observed. Recovery in longitudinal and circumferential shortening and delayed relaxation in LV hypertrophy were also observed. After cortisol normalization, no significant blood pressure alteration was observed throughout follow-up suggesting the fact that changes in myocardial properties are independent from blood pressure (4). Petramala et al. reported Cushing's syndrome in a 28-year-old woman presenting with dyspnea, orthopnea, nocturnal dyspnea, and generalized edema and following necessary work up, adrenal adenoma was reported. Recovery was observed in cardiac symptoms, following laparoscopic adrenalectomy [5] . Yong et al. reported Cushing's syndrome in a 28-year-old woman, complaining of progressive dyspnea, orthopnea, hemoptysis, and inflammation of both lower limbs that had begun three weeks earlier. Following necessary work up, it was found that cardiac failure was caused by dilated cardiomyopathy due to right adrenal adenoma, and patient's problems gradually resolved after adrenalectomy (6) . Johnson also introduced a 58-year-old woman, complaining about nocturnal dyspnea attack and bilateral ankle swelling. After necessary examinations, dilated cardiomyopathy was diagnosed, and bilateral adrenalectomy was performed in the context of Cushing's syndrome with ACTH-dependent unknown etiology, and patient's symptoms improved after treatment (7). Shibusawa introduced Cushing's syndrome due to adrenal adenoma in a 67-year-old woman that was admitted for secondary congestive heart failure due to dilated cardiomyopathy. Patient's cardiomyopathy reversed following necessary treatments (8) . The patient with dyspnea reported by Pereira et al. had Cushing's syndrome, which had caused LVH and diastolic dysfunction, as well as left ventricular systolic dysfunction. Following necessary Cushing's syndrome treatment, cardiac changes returned to normal levels (9) .
In the present study case, relative reduction was observed in symptoms after onset of cardiac failure treatment. Then, according to patient's clinical condition, and simultaneous Cushing's syndrome and cardiac failure, possibility of Cushing's syndrome was proposed for this failure. Following necessary work up, the patient underwent left adrenalectomy, in which benign adrenal mass (adenoma) was reported. After surgery, because of the suppressed contralateral adrenal, patient temporarily received 7.5 mg daily dose of prednisolone.
Three months later, echocardiography was performed and results confirmed improvement in cardiac failure.
Conclusion
Given all the above, the etiology should be sought in patients complaining about dyspnea. In the case of cardiac etiology, as well as investigating common causes, rare causes of cardiac failure, including endocrine causes, such as Cushing's syndrome, should also be considered. Once again, it should be reminded that congestive cardiac symptoms, like dyspnea and edema of limbs may be the first clinical presentation of Cushing's syndrome reported in every case. In the present study patient, after surgical or medicinal treatment of the syndrome, all cardiac symptoms were fully recovered.
